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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent exfoliation of an 
electrode in a gallium nitride based semiconductor 
element. 

SOLUTION: A gallium nitride based light emitting 
element is provided with an insulator mask which is 
formed on substrate crystal whose uppermost layer is a 
first semiconductor layer of a first conductivity type and 
has a stripe type aperture part, an active layer 

containing a semiconductor layer which is formed . 
selectively in the stripe type aperture part of the mask , f > ^ L ^^^«« 

and is shown by a general formula InpAlqGa1-p-qN (0<p »*>^ — 

<1, 0<q<1, 0<p+q<1), and a second semiconductor layer n — J- 

containing at least one semiconductor layer of a second t "~~ — ~ 

conductivity type which is formed on the active layer 

and shown by a general formula InuAlvGa1-u~vN (0<u<1, 

0<v<1, 0<u+v<1). Crystal structure of the first 

semiconductor layer is hexagonal system. Its surface is 

a (0001) face or a face having an angle of at most 10 

degrees to the (0001) face. The stripe of the mask is 

formed in the [1-100] direction of the first semiconductor layer or in the direction having an 
angle of at most 10 degrees to the [1-100] direction. 
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t7r>rrsfiioi±i:w^ pl^7j/Kli 

4 ^m^ScO^ h^-f^COy ;y^lfitl 0 9(C;/JDX£ 
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Y=7^^mu^3 6 ^r^o/cJ^^ 2 0 0 0 A (^>^ 
^ h p A) <7)S i 0 2 -7^^35, SiO, "v-^,^3 
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25A (t>^l>n^ jU) (Dim., Ga 0 8 NflrT- 
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138, f ^0. 1 /zmOplGaNW KJ1 3 9, 
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45ptS4 4, Ti/Al<0 2i4I^e>45nlti 
U nS!^** h»3 2 SrJItB Ufc«^»*LTV^ 50 



) gfffl 2001-320120 

4 

[0016] i {CTfk^titz^mcD^m i 
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mnU3 6mmizm&mt pMm&mmftiicmtitLx^ 

13 5T~tT? n <!:^T^«I3 8 — 
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5(D^PgR3 6 (Dm : Um) (Clt-<r51tR^:fii--5S 
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Z> 0 :tl(:iitpiGaN3y^^hl4 1|j:y-7v ; 

tt4 At miS(;/^ 0 
[0 0 2 2] HIl 3(C^Lfc^S5^^f^y ^A^^ig 
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6 1 3 ju m(Z)niG aN^>^^ M6 2, 

KnlGaNa^^M6 2±lcMSiX, <1-1 
0 0 >^Fr|C0*S 1 /umCO^ h7-Y^§lPS6 4 ^r^o 

fcJ?$ 2 0 0 0A (t^^hn-A) OS i0 2 

^6 3, is io 2 -^^^6 3 %m^xmvi&)\zmi&& 40 

*Xfcffi£0. 4/zmOn®Alo..rGa 0 .nN^7^K 
S6 5, fJO. 1 /imWnlGaN^ Kg 6 6, 
J¥£25A (ty^ho-A) OIno.2 Gao. 8 N 
t^Fiif^SOA (ty^hP-A) (Din 
o . o 5 G a o . 9 s Nifi^bi^ 7 lilO^Il-f^FS 
3t^S6 7 N m& 0. 1 /x m(7) p iG a N^ttf^ Kg 
68, f^0. 4 M m^)pSAlo.o I Gao.nN^77 
Kg 6 9, J? £ 0 . 2 /i m^pfG a N^>*^ h§7 

# [1 1-22] i^4oT^5 0 Ni /Au02l^ 50 
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W»f>45ptS7 1, T i /A 1 <?5 2gjfeJR^e><CS 

• tBUfe«JCn«S7 2^ML-C^5 0 nfAlo.o, 
Gao.nN^^/ Kg 6 SWpSA lo.07Gao.93N 
^7 5/ Kg 6 9<D*fi!W*KW\ M^CJ:ot(iA 1 
£ S i 0 2 0>K*)&53S^<Z>-C\ S i 0 2 6 3_hC: 

^ft-ejX#*SS A 1 G a N 7 3 , 7 4 tfS/fcft-T 5 0 
«2 t##«4 t<©ffiJijStt, #tS4AlGaN73, 

[0 0 5 3] HI 6 ^T<* *l/t*»WcO*jttW 2 Q>Wte% 

^LT, MlAlGaN7 3, 7 4W5r<i:©W 
S*So niAl 0 .o 7 Gao.nN^77Fl65Wp 
S^A lo.orGa.., I N^7yKl6 9(0^^(cfi, ff^ 
^CiotfiA 1 S i o 2 oK#^5Sv>(Ot?, S 
i 0 2 v^^6 3±|C^e 0 B 0 AlGaN7 3, 7 4^ 

[0 0 5 4] A 1 G a Nil^J&g^dJ^ 3tR|*S^* 
?±\£g>f&MiA 1 G a N^-C#^i-< Mb b 0 A 
lGaN 7 3, 7 4ClfttnSAl,.„Ga,,„N^ 
77K16 5MplA l..»TGa 0 . 93 N^7?'Ki6 
9tZlt'<X$kft<DimmZ'b£\<\ S i 0 2 ^6 3(CJ: 

0, *J6*A 1 Ga N7 3, 7 4^fcottSI*$S 

[0055] */tfi«tt:Ykfc:HLrt#%«i iriwj^o 
8&*a $ »&*L5as, ^^Bs^-e^5<?r, Sffi^HDifhtc* 

[0 0 5 6] £bf£, K7>T 

x '7^> 5 7t «>«atxa^«m-e*, -5 r 

**8K^***«4a) [1-10 0] xmtzmtft 
£ti* mttfy p<um*m#<D (1-100) ^mm 

014 5 C 
[0 0 5 7] «iM§-#j5» 8 711, *38W*fiffc#y 

»is-^<D¥m»mte±X (0 0 0 1) iBSrSffiii-S 
7^*-s-e*>5 0 H7(^^tL^^^o#^j5oM{t: 

[ 0 0 5 8] U7tC^^T N ^{b^/y ^A^^flcu — 

iftt, (11-20) ^mmt-r^^yr^rmme 

1 I^3/i mtOnlG aN^V^^M62, g 

nSGaN3^^M6 2±«^ <1-10 
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8 1 Srl*Ay-e 1 *fOiH 15/im, f^2 0 00A (tV 

h o — hs) COS i 0 2 -77^80, gS iO : 
* 8 OSrfflV^T»«WtC»rtSixfcffS 0. 
iAl, l „Ga,.„N^73'Kl82, J¥£0. 1 ja m 
COn^GaNft;*/^ KJB 8 3 > f^25A (^V^;* h 
^) C01n 0 . 2 Ga 0 . 8 NiWFl^f^SOA 
(^-y/^ hD-i.) CO i n 0 . 05 G a>. 95 NWfgJB^ib 

ft s 7j»jH<D*a:*^#F*jftStt«8 4, «s o. i 

/im^pfGaN*^ K18 5, i?$0. 4//m©p 10 
lAl,.,TGa,.„N^7S'Ki86, J¥£0. 2um 
Wp|GaN3y^ni87, f£ p a N n >^ ^ 

il 5// m(7)§|P^^ofcS i0 2 -v-X^ 8 8. N i 
/Au£02Ml^P>^5 pM1^8 9, Ti/A102 
S&JR^bftS n|i9 1 «^tlT^-5 0 t77^ 

®9 1 MUl^o 
[0 0 5 9] i7 <7>¥3f# if ©f9Mf 0 ^^)S 20 

[0 0 6 0] 5 -Ctt, H 1 5 /i m, fflffi 1 /i m 

GO l>tfG0j?£ 2 0 0 0 A (ty^hn-A) (OSiO 
a vx^o^i^o ^(Oi;9^s i02 -^*?%m 

^Tt) s niAlo.o7Ga 0 .uN^7^Kl82 > 
A l,.,7Gai.„N^75' KJB 8 6, piGaN^y^ 
^M8 7«^**|SHc:xS*So-C*ric*4x5ri:rt[#% 
A»J4 nlGaNl6 2»Sia 

■^^^co*>s««<bftt^«<D®ajt (s i o 2 30 

£s i o 2 -^^ ^ (Dfti/^^ t mzm i^c-r 5 r ^ a?-? 
[0 0 6 1 ] tejggifk KfW»ftiT*c 

fc, 3te*iK&riS¥*#^S<0 [l- 

ioo] ^fpjfc^stt, ^b#y^^^&co (i 40 
-loo) ^»ffl^t^iieMt5r^ 
*ttl*8r i:t)#%M4 <tl3«-efcS 0 

[0062] «##«6» EB8tt, *«w*a{b^fy 

^A^W*^— T^igffl L^##0tj6O«tli&Wrffi|2|-e 
fe5o EI8fe:^£;ft,;fc, *#%M6 0gf^U!)^ 
^o^2»flcSii^T (0 0 0 1) ®^r^®<b:-r 

[0 0 6 3] *##M6 fc#%«5<0j£^Mt, ##«5 
tefcttS (11-2 0) ®^®^t6f 7r^TSt 
6 1 <tJP£ 3 iu m^niG aN^y^^ hf6 2^nl 50 
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G a Nlfi9 2 CfS^o^r i t^5 fl 

ntS9 3liniGa Nlfi9 2 cogffifCffM £;ft,£o 

[0 0 6 4] nm^m^L<0^<OYv^^y^ 

fSWfb£*x£o £fc, %%&Bas¥«ft:|£A<Z> [l-i 
oo] »b^fy i>A^*«flc<7> (i- 

10 0) ^^MffiS:I^t*SS«ffi^filSt5: <ttf* 

[0 0 6 5] «##0ij7» H9f4, *«WSr*ft^fy 

fc^o H9^^nfc *##0!i7<7)^^y r>A^^ 

»#u-Hf©¥3M«Btt:£T (0 0 0 1) 

[0066] H9W^r, teftmomttfi) 
mfcis—Fi*, (11-20) mz^t-tz>y-7T4 

1 _h(-, 3 u m(7)nMG a N^>^^ hg 

2,/¥£0. 4/imOnfAlo.o;Ga 0 .uN^7^K 

S3, J¥£0. 1 j^mCOniGaN^ KJB 4 , 
25A (ty^hn-A) COIno.. Ga 0 . 8 Ni^- 

#FI<!rf $5 0A (^->^^ha-i,) 60In 0 .o 5 G 

a 0 . ..NPMM 3 7jfflJH0>#M^#F*i6Stt 

15, ffSO. 1 limWplGaNWV KJB 6 % f£p 
iGaNW KS6_b*C»fiKS*t, <1-100>^ 
ftCO*S4 ^mCO* h7>f ^MPSPSSrKFo^iffS 2 0 

0 OA (ty^ Fo- (7)Si0 2 7 ^ ms 

1 0 2 -^^^ 7SrfflV^T«RW^*J«StLfe*S0. 4 
Mm(OplA l..,TGa..,,N^73/ KJ1 9 , JP£0. 
2/im(DpiGaN^y^nil0, Ni/Aut02 
Ml^b^^plSl 3, Ti/A1^2lii^P) 

ffi^f*^OT\ ^y^>-^fcJ:o-C«S6l 1 ML, 
nS^** M2S:imilfc8l:nttl 2Wl 

[0 0 6 7] i9 {d^$ftfc#&IE<a##CT 7 CO^^f 

l^Ttt, #«4JR^ftttfiK*tt*iiJ:i9, spa* 

t7 7 ^7ill±i:, nlGaN^y^ni2, n 
SAlo..7Ga 0 .. 1 N^75'Ki3, nfGaN^ 
KJB4 % #lt^FiMttl5, pSGaNW 
KJB 6 £ltfflB«ff-e»rii Lfc«tC, ^ B B B co [1-10 
0] ^P^c, ffi4 jum<^>^ h7-f^^BBPSP8S:i$o 
S i O. ^^^7Sr*«U L^6«Jd, WM^Jlfb^ 
^fflfiJcfijSfefCj: 19, tuIES i O2 7<7>MPSFB^(^ 
^iKWlCp®Alo.07Ga,..,N^7yKi9, pSi 
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[0 0 6 8] |13 \C?jk Lfz'i£&<D¥m& If "Ci*. 
0. 3+/-0. l/imM(:^oTL^9 0 ZK^tt 

TO^jf:^o. 1+/-0. 0iMmgS(:»J:< 

7teG a NlfflJ; «9 fcJB#f*J&*'h £ ^fc#\ igttJf 5 

[0 0 6 9] sUasoil 9 , (0 0 0 1) ® 

1 G a NSr»«fiR*jCj: 5 GaNMA 

1 G a NfigfffSA^S^b^y *A^¥*fttItf> [1- 20 

12 0] *|p»Ctt [0 0 0 1] jjfa t mmgKDtfi&i&m 
£r££o 0 t^oT, pg!G a M 1 0<£>*lfi« 

^#5^*1 (=SiO : 7 C7>§^ PI^5 S COiJjg : 4 M m) 
It^tl. 2/imiS^<45 e rtl(dDx.TplG 

Sfct>ft£ 0 ^^c, piAl,.,rGa,.,,N^7yKi 

9 £ P iG a n = mi o^eac^aEtbstifi® 
wamttifesMBfcjt^-c 1 . sfg^st-^So micit 30 

tc^L<. rttt plii 3 k^il-f 

pSAlo. 0 ;Gao.nN^77Kl9<hpiGaN 
M 1 0<O«at3&S«tt-5*ttf5K^L< 45, 
tot, **WO^*fl:u-1f^tt«3fc«3a^lt*iL-C 
plny^^ hgtafil/2, piAl..oiGao.nN 
9 7 y VMS b p^G a N^^^^ f^/g i o co^/u^Jg 

S<> **W©3l*6^J:S^>r^«etffi:«a!i*tt*:* 40 

[0070] s&k, *mw<D^m7<Dmikjfy vj± 

7t, **iKK^*W»*gfi<J0 [1-100] jjfalcj&tit 

zthzztiz-teztf, mttfy $ j±&¥mfc<n (1-1 
00) ffifi— #B3®r*$>5fc^, ^{b^y^^^^ft: 

[0 0 7 1 ] «HJ£OT3» HOIt 50 
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X¥m»i'—if s <o¥m»m&±x (00 on m*&m 
[0072] m 1 otz^£tittftm<oni&ffl3<Dmk 

hbi&LT, ^AlGaNH^fc^r^WM 
[0 0 7 3] B10 fCSH^T, &mW<Dmttf V 

(11-20) m*%mtirz>v-7T 

-Trlgli:^ ff£ 3 Kir^niG a N — >' ^ x Kg 
2 N ff$0. 4//mWniAL.HGao.nN^7y K 

Ji 3, m$ 0. 1 /i m(^n^G a N3fc#"f M 4 , i¥£ 
25A (ty^hD-A) OIno.2 Ga 0 . 8 NIT- 

#FJf£/?£50A (ty^Fn-i,) (DIno.osG 

a..» 5 NKM^feftS 7 flJH<&#M^#FflK6i&tt 

15, f^0. 1 MmWpfGaN^ M6, I £ p 
lGaNWKi6±l:*dt$n, <1-10 0>^ 
1*10*14 ju mO* h7>T^ttBBP«B8Sr#ofcffS 2 0 

0 0 A (^">-^^ Fd-A) i0 2 -7^^7, f£S 

1 o 2 7^BBpffl^{^awMJ-^*n3tffs 

0. 4/im©plAl,., 7 Ga B .93N^7S/Kl9, S 
£0. 2/im(7)piGaNay^^ Mio, Ni/A 
uC0 2i^S^P)&5p«ffil3, Ti/A1(D21^ 
SH45ntSl 2^?fM^tLTV>6 0 ih^ T ^7-S 

«itt*6»#fttf>-c\ ^^fy^aot^ii i^» 
/£U niny^^ M2^iaiU:i(;n|:il 2^r 
MLt^5 0 piAl 0 .orGa,.„N^7^Kg90 
ff^Bf^fi, WJft(aotliA 1 <h S i 02 ^»P^S 
tfS3S^tf>T\ S i 02 7^^7K;M 9 B 0 AlGaNl 

[0 0 7 4] A I G a Nii^c^0#^f^ il^S^^ 
^JbtC^|§ B B B A 1 G a NtfS 3fcS*S % ^^ 0 0 A 

1 G a N 1 4 (DMWte p MA 1 0 . . , G a . . , 3 N * =7 y K 
«9*Clt-<r»[»Oia**c:/hSl\ SiO. m7lZ£ 

•9, Mb b b A 1 G a N 1 4^feottS«»$at;*» 

[0 0 7 5] *fefilS:SL^BBLrfc##«7 traaiw 
M^fjtLS^, #^ B H B ^r^^>k, «ffi3&SDDi!h^& 

tt^SixtC < </^a^A 1 Ga NiltRj&fifCj; 

[0 0 7 6] *fcffi«a;^BBLrfc#%«7 tH«© 

3a*^S^>tL5^, *j5gS^-e#5t, *®*SDfldb^* 
#<, tt^iii: < < & 5 i: ^ 5 A l G a NiMfil: J: 

[0 0 7 7] ^7t, ■tt*S»*jS«*©/t:fe<Z> K7-f3i 
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ytmmmi*mi*i&&<D [1-1003 jjmmi&z 
ti. &<ktf » & j*7&¥m#<o (1-100) — $mffi% 

[0078] «##^j8» m 1 1 xmrnzmttf 

T'&5 0 111 llC^Sixfc, *##«8<Z)^{b^y 
^^ig^ix— ifco^^f^^r (0 0 0 1) ®^r^® 

[0079] ii 1 [cM^t, *^iwos^y 

^ajffu— (11-2 0) ffi^SB(tt6t77 
*f 1 _hf£, 3 /z m(7)nSG a N^V^ ^ f.Jg 

2,J?£0. 4^mWnlAl,.„Ga,.»N^73'K 
13, f $0. 1 //m(Z)nlGaN^ KJB 4 , 
25A (ty^hD-A) (DI n 0 . 2 Ga 0 .» NjftT- 
#Fitf$5 0A (ty^hn-A) (DIno.osG 

15, m$ 0. 1 Mm<7)p^Ga N^ttf^ K/f 6 , IS p 
iGaNW Kg 6_hKl< 1-10 0>^fa<7);* 
^^{d^^ttfd, «4/*m<OfflHRl 6«rj*A/T?l*fr 
tDffil Syum, f^ 2 0 0 0A (^V^X h n — A) CO 
Si0 2 ^M5, f£S i o 2 -v-X^ l 5 £-£H^rii 
tR#J{-fl2j£ $ titzJW- £ 0 . 4 m^plA lo. 0 7 G a 
o.nN^77Kil7, 1^0. 2/2 mCO p^G a N =3 
^^^M18 X ^pSJG a N^V*^ Ml 8±tCjg 
^OffiBRl 6 kt»fo&—»tZ>mi 8 /tm^ 
PMfifo^S i02 vx^21, N i/Au^2M 
«H45pti2 2 > Ti/Al(Z)2i&I^biS 
nH2 0«Jtlt^5 o f7 7^7ill[j:« 
<fc*WC% x^fy^a 0 ttii9$:MU 
= M2*»tiLrt:«fcln««2 0WLTt> 

5 0 eii ifo^friisia^jHaE^fe 

[0 0 8 0] 111 (C^^nfc*^^CO##0iJ 8 CO^ft: 

#y $j»ft¥m#i'— #%« 7 w*** i^— iFic 

JtftLT, S i o 2 4:, piAU.cGa 

m:N^75/ KS£ pSG a N^^^ MSrSMRWm 

Pb1PI4 M mCO 1 2t60j?:£ 2 0 0 OA (^V h n — 
i>) cos i O, v7M5^l^ 0 rcoj; i O 

2 -^^ffll^Tt^ plAl,.„Ga..„N^7yK 
JSl 7 t p^G a Nny^^ hfil 8 flSflfcfrlnjKjEaS o 
TJBriiSttSr. <ttt##0ij7 tra«"C*>5}ftS, n§UGa 
N5t#V Ki4SffiT*S i 0 2 ^**<£>$>51g«£/j:^ 

Si«ctf>ffi«Jt (sio 2 ^««$ix]ttBa/»«Sixr 

KTfC/jNS<-e#« 0 -0)***, plAlo.orGao.n 

N^7yKil7i p^iG a N^V^ Ml 8 COH/p 



( 9 ) !&m 2001-320120 

16 

Did-f -5 ^ ktfXZ, pMA l,.„Ga,.iiN^73'K 
il7t plG a N=*>^ Ml 8C0/&§|L-- h SrflS 

[1-10 0] ^CM^ix, aW!/?^i|i»ft: 
CO (1-10 0) ^#Hffi*ffli^r*tB»»ffi*»filci- 
io 5 r £ *stH*« r t f2##0nj 7 <h R«-efc5. 

[0 0 8 1 ] «#%#J 9 » m 1 2 tt, ^^ft^mikX 

T'£>3 0 Ell 2\Z7F£tl1t#:#2£m9<D&iktf}) $J±%k 

^m»\y—if<D^mi^m^ ±x coood 

[0 0 8 2] *##0iJ9 £#%0ij8tf>ig^te, #%#"J8 
{-*5ftS (11-2 0) ®^ffi^t5f77^rS 
ffiltf * 3 m mCO n MG a N=3V*^ F|2^nlG 
aNlfi9 2fc«#«*pofcr4:-e*>-5 0 ^CO*Sm, n 
20 m®2 OttnlG a Nl«9 2 0lffi|^Sn5 0 

[0 0 8 3] Ml 2\C^£tlttftW<Dm%M9<Dmk 

##J 8 {droits (11-2 0) S^ffi^-rs^T^ 
TS^l 3 MmWnlGa N=iy^^hg2^n 

1G a NSfi 9 2 CltfttJofcr t'*5„ ZCOfts 
nl«2 0HnlGaNlK9 2C0lffi|cM^H 

e*r**>«9, #*«8jcit«Lrx^»i6xa*si!*fk* 

ix^o 3fe»iRK^^*flCilS*^ [1-100] 

30 fiHcmntsti* mttf y & Aj&¥m&<D (1-100) 
mm&m^x&m&Mffi$:Mj&-rz z k &&&& z 

i: I3#%#J 7 — 1 1 kmUXfo&tf, SffigW^GaN 

[0084] <mmm(D^m> i 201 

o [1-100] ^ift^JgtiKSixTV^S^, 3fc*ttB«: 
ifzg^ B H B 60 [1-100] ^-^]^^cfi [1-100] 
40 Jjfok 1 0*Krt©ftS:*-r*|fi]^jR«SttTV^tf, 

mmm±.\cm$L ztimwt uxit [11-22] ®co 

fill, k ITS i N*ffil^ci«^tt [1-1 

2 0] ffi^»riKSn5»-&fc*)6o 
[0085] [1-100] *•^^i:-rt^rv^>5^ 

[0 0 8 6] ±fS, ^HJS^JfCfS® 

50 (DUfctf!) ^^^U— -jftt, (11-2 0) i^Ii 
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tiZ> fc<7)-eH/«e< , (0 0 0 1) &>%>\<^'$ttL<Dm%: 

^^^^^n5l£ B B B (D^ffi^ (0001) ®t**>*u* 

[oo8 7] *fc % ±i5, &nMm<Dmt# 

y ^A^ftu- (0 0 0 1) IniGaNl 

^^O^f^^^^^ffM^tL^^O^®^ (0 0 0 
[0 0 8 8] *»W<D**ttJ:K###«, #H 

[008 9] $f:, ifcg*^^|j:Sia ^ffl^TV^ 

a a*, SftastJK, t i o 2 m^t^m^un^mxh 20 

*^i^Stt (0 0 0 1) aa-CfeS^, 

(0001) ffi^fci* (0001) ffit<Dft-f-A 

[0 0 9 0] *«Wtt***^-1f^:ft-t?*<, 
[0 0 9 1 ] 

[ 0 0 9 2] *fc»R«*^J&KfeJlco«3aS:flHt*<©JB 
[0 0 9 3] * 6>l::«W8*fcJ: 9 y ^«SW*»fi!t-e 

[0 0 9 4] ^/!i^^^^f*fe 0 B s (Z) [1-10 
0] jjfal£ffif$Ll-Z>ZtX\ V & J*%k¥mfc<0 

(1-10 0) ^*Hffi*flJv>T#*»§te*#J*i-<5 

-?<Dmmmmmxfoz> 0 

[@2] ^p^onffi^jio^^/y ^^^^zg^u— 50 
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[H3] *&w<D^M2<Dmttf})VJ*&¥mfti'- 
wmmmmmx&Zo 
[04] *&9i<D&nm3<omktf i J 
if<o«*»fa5ia-c*>*. 

[05] &&W<D^M4<D^ktf}) *.A#¥3MfrU— 

[06] &mw<Dmi&m2<Dm4\:jf\) ^a^^^u— 
[07] *«n^#«fl5^s^y *A**»(t:i/- 

[0 8] ^W(D^fflG<omtJf}) 
[0 9] $I^W#t«7 Wlf^y !)A|^(|:L/- 

[010] *mw<DmMM3<Dmkjfv z^m^mtfri' 

[011] *J8fl©#<fl8©lft#y 

[012] ^m<D^m9<Dmit0v ^j^m^mt^^ 

[013] a*o«jft*JftSrfflv^r«it*ix^:, tfcfcco 

Sfc#y ^^^^f*^--y-^a^®0-c^6o 
[014] ftxtomtxi) *j*&*m»i'-v<Dwmm 

[ff*©RB] 

1 (11-20) o^Sffi^-rs-tf-^r^rs* 

2 nSlG aN^y^^ 

3 n S A lo.o7Ga..„N^77Ki 

4 nlG a N3t#>f KH 

5 #a*^#F«3tStt« 

6 pSGaNft^KI 

7 SiO, I 

8 SiO : HfjPgP 

9 p A 1 . . . 7 G a . . . 3 N ^ 7 y KJB 
1 0 pfG a N^>^^ hS 
l 1 J£H 

1 2 ^^y*3<tt;ryU^r>A^b45nlffi 
1 3 iy^i^bftSpSi 
1 4 |Sa 0 0 A 1 G a Njf 

15 S i 0 2 SI 

16 Si0 2 f^Pgtf 

17 p iA 1 0 . 0 7 G a 0 . 9 3 N * 7 y KJB 
1 8 p^G a N^V*^ hJf 

1 9 

2 0 f^^J;0!7;U^i>A^P,/ € c5ntffi 
2 1 S i O, R 

2 2 ^y^i^^iSpti 

3 1 (1 1-20) i^ffiit5t77'f7iS 
3 2 nfG a N = >*^ Hjf 
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3 3 n SA lo.cGao.nN^yKl 

3 4 nMCaNfttf^Kg 

35 s i o 2 m 

3 7 nlG a N^ttf^ Kg 

3 8 #SftT-#F»igfiH4Jf 

3 9 p MG a N}fc;tf^ Kg 

40 p SI A 1 o . o r G a . . . 3 N ? 7 y Kg 

4 1 plG a N=»>-** hJf 
4 2 IJ^ 

4 3 ^-^fcJztfr/l'S =!)A^f,^5nli 

4 4 ~:y^/U:io ft 5 

4 5 ^gfiA 1 G a Ng 

4 6 SiO. 1 

4 7 S i 02 Hfjq£fl 

4 8 nMG a N^t^f^f Kg 

4 9 £SftT-#F*agf&£feg 

5 0 pMG a Kg 

5 1 p M A lo.o 7 Gao. 93 N^77 Kg 

5 2 plGaN^y^^M 

5 3 |£M 

5 4 f^y^J:t/r;u^^^f)^6nlS 

5 5 Si0 2 I 

5 6 ^^^i^^^^pli 

6i (11-20) &&mm 7 * rm&L 

6 2 nlG a hg 
6 3 S i O a JR 

6 4 S i o 2 r^p^p 

6 5 niA l..o7Ga,. 93 N^7^Ki 

6 6 niGa Nftytf-T Kg 

6 7 #fifi^#FSfat?£ttg 

6 8 plG a Nft^V Kg 

6 9 p MA 1 o . o 7 G a o . . 3 N ^ 7 y Kg 
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20 

7 0 pMG a N=i>-^ hg 

7 1 =3/^r/l/i3 < tr;^P ) 45ptffi 

7 2 ^>:fc5j;T>*7Vl^ ^!>A7)^^5nti 

7 3 £*Si&A 1 G a Ng 

7 4 ^fef B A 1 G a Ng 

8 0 SiO, I 

si s ia fip^ 

8 2 n MA lo.orGao.nN^7i/ Kg 
8 3 piG a N3fe^-T Kg 

io 8 4 ^m&^^mmmmm 

8 5 piG a N^fe^-Y Kg 

8 6 p MA 1 o. 0 7 G a o. 93 7 y Kg 

8 7 plG a N^>^^ hg 

8 8 s i o 2 m 

8 9 ^y^J:^75^^5pli 

9 0 

9 1 ^ V^JzT^T/l^ — !>A^?)^^niI 
9 2 (00 0 1) EnlGaNlS 

9 3 f^yt5<tt;7^^ = !>A^?,/jr5ntS 

20 1 0 1 (1 1 -2 0) I^I^f5t77^7SS 
102 niGaN^y^^hi 

10 3 n MA 1 o . o 7 G a 0 . * 3 N ^ 7 y Kg 
10 4 n MG a N5fe# >C Kg 

1 0 5 £fift^#F«it?&t£g 

10 6 pMG a NfttfJ Kg 

10 7 pMA lo.o 7 Gao.nN^77 Kg 

10 8 p MG a N=i>*^ hg 

109 y y 

110 Si0 2 I 

30 1 1 1 mm 

112 ^^.t^r/I/^^^^^SntS 

113 ^^^/^i^^^Sptl 
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